In this research, Normalized Cut algorithm was studied to segments any type of digital images which was widely used recently. In this paper wavelet transformation, and high-high frequency components which hold the edges of the image will be used to replace classical high frequency filters of the old techniques achieved by the normalized cut algorithm ( which used CANNY filter for edge detection).
Introduction:
Segmentation is one of the most important techniques for image processing [1] . The purpose of segmentation is to partition an image into distinct, semantically meaningful entities by defining boundaries between features and objects in an image based on some constraint, or homogeneity predicate. Specifically, the segmentation problem is defined as sufficiently partitioning an image into non-overlapping regions [2] .. Segmentation can therefore be formally defined as follows: If F is the set of all pixels and P( ) is a homogeneity predicate defined on groups of connected pixels, then segmentation is a partitioning of the set F into a set of connected subsets or regions (S1, S2, …, Sn) such that:
The homogeneity predicate P(Si) = true for all regions (Si) and P(Si Sj)=false , when Si is adjacent to Sj [3] .
Homogeneity predicates are usually based on image intensity, color, texture, etc. According to Harlick and Shapiro [4] , image segmentation can be classified into the following categories:
i) Spatial Clustering
Haralick and Shapiro [4] present that the difference between clustering and segmentation is that in image segmentation, grouping is done in the spatial domain of the image, while clustering is done in measurement space. It is also possible for clustering to result in overlapping regions, while that is not the case for segmentation results. Clustering and spatial segmentation can be combined to form spatial clustering, which combine histogram techniques with spatial linkage techniques for better results.
ii) Split and Merge Segmentation
Regions in an image are a group of connected pixels with similar properties [5] . The split method begins with the entire image, and repeatedly splits each segment into quarters if the homogeneity criterion is not satisfied. These splits can sometimes divide portions of one object. The merge method joins adjacent segments of the same object.
In intensity based segmentation, the boundaries that separate regions may need to be redefined due to under-or over-segmentation of regions. Split and merge segmentation can also handle this task. Under-segmented regions are corrected by adding boundaries to, or splitting, certain regions that contain parts of different objects. Over segmented regions are corrected by eliminating false boundaries and merging adjacent regions if they belong to the same object or feature.
iii) Region Growing
Region growing has shown to be a very useful and efficient segmentation technique in image processing [5, 6] . Region growing in its simplest sense is the process of joining neighboring points into larger regions [7] based on some condition or selection of a threshold value. Seeded region growing starts with one or more seed points and then grows the region to form a larger region satisfying some homogeneity constraint. The homogeneity of a region can be dependent upon any characteristic of the region in the image: texture, color or average intensity. One specific approach to region growing is described in the next section.
Fundamentals of Wavelet Transform [ 8] :
Wavelet transforms (WT) provide the alternative to the Short-Time Fourier transform (STFT) for non-stationary signal analysis [9, 10] . Both STFT and WT result in signal decomposition into two-dimensional function of time and frequency respectively scale. The basic difference between these two transforms is in the construction of the window function which has a constant length in the case of the STFT (including rectangular, Blackman and other window functions) while in the case of the WT wide windows are applied for low frequencies and short windows for high frequencies to ensure constant time-frequency resolution. Local and global signal analysis can be combined in this way. Wavelet functions used for signal analysis are derived from the initial basic (mother) function h(t) forming the set of functions
for discrete parameters of dilation a = 2m and translation b = k2m . Wavelet dilation corresponds to spectrum compression according to Fig(1) . The most common choice includes Daubechies wavelets even though their frequency characteristics stand for approximation of band-pass filters only. On the other hand harmonic wavelets introduced in [11] can have broader application in many engineering problems owing to their very attractive spectral properties. Jianbo Shi and Jitendra Malik in their paper published at 2000 [12] propose a novel approach for solving the perceptual grouping problem in vision. Rather than focusing on local features and their consistencies in the image data, their approach aims at extracting the global impression of an image. they treat image segmentation as a graph partitioning problem and propose a novel global criterion, the normalized cut, for segmenting the graph. The normalized cut criterion measures both the total dissimilarity between the different groups as well as the total similarity within the groups. They show that an efficient computational technique based on a generalized eigen value problem can be used to optimize this criterion. They have applied that approach to segmenting static images, as well as motion sequences, and found the results to be very encouraging.
Jianbo Shi and Jitendra Malik grouping algorithm consists of the following steps:
1. Given a set of features, set up a weighted graph G(V,E) , compute the weight on each edge (they use normally CANNY filter for edge detection), and summarize the information into W and D. 2. Solve y(D -W) x . for eigenvectors with the smallest eigenvalues. 3. Use the eigenvector with the second smallest eigenvalue to bipartition the graph by finding the splitting point such that Ncut is minimized. 4. Decide if the current partition should be subdivided by checking the stability of the cut, and make sure Ncut is below the prespecified value. 5. Recursively repartition the segmented parts if necessary.
The number of groups segmented by this method is controlled directly by the maximum allowed Ncut. classical algorithm: selecting medical images (kidney image) to be segmented into 64 segments then choosing special part to compaire it with the modified one.
b)
Modified N-Cut algorithm: fig(5), fig(6) and fig(7) show the same sequence for the same Kidney image.
In the appendix other example (using aerial images) can be seen using both classical and modified one. 
Discussion and Conclusion:
Comparing the images of the edge detection for the same region in the kidney image you can see that replacing Canny filter for edge detection by the wavelet highhigh components may go in deep for the details that hold in that region. Expanding the selected region give more details that will be helpful to study. So many examples applied on both techniques, using different types of images, all of them gave sharp edge which used to segment special region inside the image. 
